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Fig.] Map of sampling areas of Yangtze river as indicated by dots and arrows.
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Fig.2 Shapes of pectoral fin ray section(A),
dentary bone(B) and dentary bone section(C),
" showing the measurements (R, D, D,, D;) for

correlation analyses
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Tab.l Variations of rostrum length(RL) of different—sized Chinese paddlefish P.gladius in relation to total

length(TL), fork length(FL), and body length(BL)

2 K% E (cm) AN 2K/ Mk YK/ MK ik gk
TL range sample size TL/ RL FL/RL BL/RL
12.5—88.0 23 mean 3.05 2.74 2.50

S.D. 0.09 0.09 0.09

range 2.83—3.24 2.55—2.91 237—2.74
103.0—137.5 8 ‘mean 3.26 2.95 2.71
'S.D. 0.09 10.09 0.07

range 3.14—3.41 2.83—3.07 2.61—2.85
176.0—251.0( 3 ) 38 mean 3.57 3.22 3.02
S.D. 0.19 0.14 0.12

range 3.26—3.98 2.96—3.55 2.85—3.33
194.0—-354.0(2) 3 mean 3.62 3.31 3.09
S.D. 0.12 0.11 0.10

range 3.35—3.87 3.07—3.94 2.92—3.28

22 AREEKHBRSICSNI K KKNBERTE
Tab.2 The regression relationships between total length(TL) and fork length(FL) and body length(BL) in dif-

ferent size groups of the Chinese paddlefish

£ KME(cm) LS [l 3 ¥4 AR

TL range Sample size Regression equation Correlative coefficient

7.9—33.5 38 . TL=-0.7401+1.1619FL 0.9908

TL=-0.1367+1.2264BL 0.9892

59.0—137.5 23 7 TL= 2.6'890+1 .0775FL 0.9989

TL= 3.681,6+l.1628}3L 0.9982

176—251(8) 41 - TL=2.4545+1.0935FL 0.9663

TL=-3.5372+1.2020BL 0.9588

194—354(%) 33 TL = 3.6098+1.0811FL 0.9963

TL=6.1347+1.1452BL 0.9944

22 FRHE aRKEE ORISR REE RS HR, B aEEXRRKEK
&, W TR REE, &R AW ERRA R, 2 RHOK, AR5 5 AL
B =404, BB/, BB K (K 2). MSERRS—HIMIRK 2 BT R
H#31, F—BE ER R SEXIERERAR @R LD, IEADRARKESR (B 3).
T LB S B L DOV B S H A M B T 205 3—S REE A
BT,
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Fig.3 Serial sections of pectoral {in ray from Chinese paddlefish
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BEREth AR AF SRR (B 1:8). MaSR A B i B3R S0E # M B i /m KUF Rl (D3
A% EGEEE 13 BOARNEL L (B

1:3). QR—REARRBLILAASE b VAR
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E‘Jiil%, ﬁl%ﬁ%ﬂﬂ‘i’, ifﬁ‘%lﬁiﬁﬁiﬁﬂ?, | Fig.4 Comparisen of ages determined by both
ﬂl%tlj ﬂﬂ%ﬂ:ﬂﬂ', ﬁ%*?%, ﬁﬁﬁﬁﬁ% B‘J’% pectoral fin ray method and dentary bone method
RUUR, RAFRERAIRE. FIREN 60 flind BR, 4 AFMY—HoMETHE
BB AERE, JETTREE 11 (R 3).
2.5 FIRER WNET 35 BHEAKESSMERE R, WERRK 21 B, UE%R 60%,3
Rk B4R Rt LR R PR S 1 18, 1] BHUSEAFR LB HFRE 148 (B 4).
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Tab.3 Timing of annuli formed in Chinese paddlefish

A # 1 2 3 4 5 6 7 8 9 10 11 12
Months Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
SERTBR 1 01 11 2 2 3
Annuli formed
R FTE R 1 1 4 10 1 1 8 10 3

Non—annuli formed
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Tab.4 Correlative analysis of pectoral fin ray and dentary bone with total length of Chinese paddlefish (sample

sizes indicated in the parentheses)

HRAXE [ #% %% Pectoral fin ray ' % # Dentary bone
Regressions R(44) D1(32) D2(34) D3(34)
2:67.0474 2:138.6640 a:152.9697 2:97.0822
TL=a+bX b:6.0706 b:1.9640 b:1.6076 b:1.9522
r:0.9715 r:0.7785 r:0.4466 r:0.7454
t:26.243 t:6.794 t:2.824 t:6.352
2:26.2142 2:60.3382 2:66.9175 2:22.8546
TL=aX"® b:0.6628 b:0.3494 b.0.3184 b:0.5470
r:0.9784 r:0.7331 r:0.4256 r:0.7029
1:30.3057 t:5.9039 1:2.6605 t:5.5901
2:97.6864 ;158.7951 2:166.2529 a:136.0956
TL =ae®™ b:0.0310 b:0.0078 b:0.0066 b:0.0076
r:0.9361 . r:0.7768 1:0.4605 1:0.7266
1.17.0412 1:6.7562 1:2.9347 1.5.9824
a:—166.6344 2,—99.2484 a:—62.4748 a:—355.0891
TL=a+blnX b:122.1595 b:86.4513 b.75.8419 b:138.9895
r:0.956 r:0.7231 r:0.4056 r:0.7145
1:20.866 t.5.7338 1:2.5102 t:5.777
a:0.0019 2:0.0031 2:0.0031 2:0.0021
1/TL=atb/X b:0.0636 b:0.0587 b:0.0628 b:0.1501
r:0.9819 r:0.6951 r:0.4100 1:0.6624
t:33.1955 1:5.2958 1:2.5429 1.5.0018

HITTHREZEE R). EH 3ITEE (DD, D) S2KMHXSIT (XK 4). 4

RERAGBHEKPHEXES LS RS2 KOS, HEFEEERMBETEK
BESARKIRE, #REEFHEREXY, 66 BiiA, AR 8 B, i 33 B,
Mt 25 B, HARS 118, BK o6&, BHN 8—9 MMk MRS 17 8, BRIK7
B, 8O 10—12 MK, Bk 4—5 70 15—16 BB ME (R 5).
026 E¥ HER-MAKEEEROKAKKEE, 3—4 ABLNTFE, AKET
ABKA2KAE 33cm, KZE 10 A 53—6lcm. 1990 £ 9 H & RITBHKE 6 B H 44,
4% 52.5—71.0cm, A 0.44—0.95kg, 1988 4 9 H T £ 8KE | B, 2K 6lcm, A&
0.48kg. IXUEhRAHELRBE K BIRA ERARE, HWO S E L ENS A, EENEAA
&, HEE 17 %%, 2K 329cm, K& 102kg; A 11 8, £ 250cm, K & 41.4kg. BIFEHEH
GRGEe) MEAAMRBRITMKEEAKLHEER, 1 3 BANTFH2KL R
75.0cm. 97.9cm 1 118.5cm. YERUAE AN KB BE KX THRERI B,
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Tab.5 Average total length (cm) and body weight(kg) of the age groups of Chinese paddlefish collected in
Yangtze river from 1983 through 1990

FpH AR .
£K(TL) HKHBW)
Age groups Sample size .
Mean = SD Range Mean *+ SD Range
Immature

1 1 88.0 1.28

2 5 111.4%+49 103.0—118.0 2.98+0.75 1.96—4.20
3 2 137.0+0.5 136.5—137.5 6.20%0.20 6.00—6.40

Male
6 3 183.0+5.7 176.0—190.0 13.30 % 2.60 11.30—17.00
7 7 197.6+22.0 180.0—249.5 19.00x 7.70 12.50—36.00
8 10 211.227.2 202.2-—-224.5 24.60+2.70 19.50—29.50
9 10 222.7+8.6 212.5—237.4 30.30+ 5.60 23.50—42.00
10 2 220.5+0.5 220.0—221.0 37.50+£2.50 35.00—40.00
11 1 250.0 41.40
Female

7 1 214.0 23.30

8 3 225.7+6.5 218.0—234.0 29.40% 1.20 28.25—31.00
9 3 238.8+11.5 224.0—252.0 37.20%6.10 29.50—44.50
10 7 245.6+ 6.8 234.5—255.0 38.30+ 4.60 30.00—45.00
11 3 256.7+5.4 249.0—261.0 58.80+ 1.00 57.50—60.00
12 4 260.5+15.4 244.0—280.0 54.60 % 10.00 40.30—66.50
13 1 276.0 62.50

14 2 317.5%£2.5 315.0—320 89.00 + 2.00 87.00—91.00
17 1 329.0 102.0

R 2K4 K VBGF:

2 Lt= 368.5 [l_e—0.0901(t+l.66)]

—9 Lt=436.3 [1_6—0.0724(&2.29)]

L ZRE2K, 8407 cm, t RRFER, B EAL2KEKNEBSEKES 3R 436.3 #
368.5cm (A 5).
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Tab.6 Back—caculated total length(cm) by pectoral fin ray for Chinese paddlefish collected from Yangtze river
during 1983—1990
R PRAH - F 8 B (Annuli)

Age groups Samplesize | 2 3 4 S 6 7 8 9 10 11 12 13 14 15 16

Emmature

1 2 90.7

2t 2 70.5 105.2

Mean 80.6 152

Male

5t 3 73.8 103.5 130.1 1494 169.1

6" 6 75.1 106.9 1299 148.0 168.1 185.1

7" 8 71.2 952 116.2 138.4 157.1 173.2 1924

8" 9 75.1 979 116.0 135.0 1550 172.6 190.4 207.6
s 1 79.2 924 105.6 1258 140.8 158.4 176.0 193.6 206.8

10* 1 78.4 89.6 1045 119.4 1269 145.5 1619 186.7 212.7 231.3

Mean 75.5 97.6 117.1 136.0 152.8 167.0 180.2 196.0 209.8 231.3

Female

6" 1 83.2 126.8 150.6 170.4 190.2 206.1

7" 2 85.7 116.7 138.5 1549 176.7 196.8 215.0

gt 3 80.3 995 122.9 145.0 166.9 183.7 205.0 220.7

9" 7 69.1 945 119.8 141.6 162.9 180.3 198.3 214.3 2314

10" 3 84.4 102.7 120.3 134.0 150.7 169.5 186.5 206.0 225.8 241.9

1 4 67.2 91.7 112.6 1252 141.2 152.2 168.2 186.0 205.9 222.5 239.7

12* 1 62.5 77.0 1059 121.9 134.8 154.0 173.3 189.3 211.8 227.9 240.7 263.2

13* 2 73.6 88.6 103.7 122.0 1354 148.8 175.5 193.9 2139 234.0 262.4 279.1 294.1
16" 1 64.4 858 103.7 118.0 143.0 164.5 (86.0 200.3 214.6 243.2 257.5 268.2 278.9 286.1 293.2 314.7
Mean 74.5 98.1 119.8 137.0 155.8 172.9 188.5 201.5 217.2 233.9 250.1 270.2 286.5 286.1 293.2 314.7

2K 8—33cm MY FLh MM IAE 1—76g, K 50—80cm, A E 440—950g, 2 #
P2 K 111.4cm, FHAE 2.89%ke. HEAKSEENLR (B 6):

5 W=7.452x107TL*>"

¢ W=6.942x10"TL**

itk B4 KK VBGF.

8 Wt’: 148.6 (l_e—0.0901(1+l.66))3.2340

Q Wt= 264.0 (l_e—0.0724(l+2.29))3.2497
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HEEERR R RN 2—4 MR AR R HHERIFELZ —, FALZ AR
HBENERHAME S ERNKE. ARE-HAEEAL, —KERBWUMBK, BEFA
ERAY KAMEEY, EHANESERTREREAEE—RAENE 2—4 MERE
Bet, BRhERE 7T RITESFEREL, T REUNAD R, XEFRARNERBERS
FKE/RFN. BEELESTFRESSER, ER S AN IRFA KRR MGG R
WG, &R T H AR, WM sE & A4 I I S B PR

o> R 483 (Acipenser sinensis Gray) 55 — R Mg 68 S R A S R S AE KIE LT &1,
By, T SE R DR AR B P DR E D 12 4, SR R R E MRS,
XFE S POREERNETEA K. & &8 (Acipenser transmontanus Richardson) th,
AR CREARETE RERXEHHNRE, F80E L ERHFER, AHRS, B
FRETRIRE, ROEKFHIMENRE 2—11 £R%, Ha%EN 2%, AR
FHHEEAUEAR S EERE, AHEMET, BAEMNNME, WABRSES —F
LTI B IRSL. (HECHER. Bk, TibR h e E A AN &4 KB A PO,
EREBEHE _HBERATE -HREKERS GO, MEXEARITBAT
ODHRRERALPEREE LK, HEBIRARFRATR.

PO )1 48 T 7K 7= B U 2 4H (1988) 7E 48 1 8947 8 2 58 45 SR 5 4R B “ 1 89 0 g
B, RAHZNRA, MEMRARE NP0, BAZBEARRERE, EEAAR
B8R 8E Sk 4 B BIEHES! , B8R BE 5T T B B0 25 N 30 BN BN R B e i ST Y SR R D T B Y
AL, BRERA D F PO, WS E W &R UEERARE, AR ER.
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AGE DETERMINATION AND GROWTH OF CHINESE
PADDLEFISH PSEPHURUS GLADIUS

Ma Jun, Deng Zhonglin, Deng Xin and Cai Mingyan
(Institute of Hydrobiology, The Chinese Academy of Sciences, Wuhan 430072)

Abstract

Oberservation of compare with the sections of two calcified structrues, iepectoral fin ray
and dentary bone from Chinese paddlefish Psephurus gladius were conducted. It reveals that
the 3rd to Sth pectoral fin rays are optimal aging structrues for the fish. The age determina-
tion of the Chinese paddlefish indicated that 8 immature individuals were 1—3 years of age,
58 mature individuals were 6— 17 years old. Of these, the majority of 33 males, with the
youngest age of 6 years old and the oldest 11, fell between 7—9 age groups; the most of 25
females, with the youngest 7 and the oldest 17, fell between 8—12 age groups. The rate of
growth of the Chinese paddlefish appears to be rapid, especially in the first year of life. The
Von Bertalanfy Growth Function (VBGF) for growth in length could be written as:
for males L,=368.5 [1—e %0110 for females L,=436.3 [1—e 00724229
where L, =total length in cm, t=age in years. The VBGF for growth in weight could be
written as:
for males w,= 148.6 [1—000UHLOOR240 (o0 fornales w, = 264,01 —50-07240+229)3.2¢97

where w,=weightin kg, t=age in year.
Key words Chinese Paddlefish, Age determination, Dentary bone, Pectoral fin ray, Growth
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1. 83 19 8 AR, R B0 HESU RO B8 4, % 20, 2 M &SI . 40 5 8806, B4 €K 137.5cm. AT 6.0kg, 3 &, x 30;3.8%
FBLIE, 55 88-330-02, 5 3 BUE A, AL d 0, x 20; 4 SR ARBEYI I, RS 88—10-24, 15 A £ K 247cm, &
50.75kg, 14 # < 20; 5. KB, T 5 85-15, RE AR TH 3 MEKIF <30 6. SR BIE, 5 83-01, REA#
TR 4 AKX 30; 7T HABIE, /S 83-04, REAHIM 2 M EKK <40; 8. 5B BT HE, 55 85-09, R it
BHERLL % 10.

1. cross section of pectoral fin ray from Chinese paddlefish, showing the rays arranged in pairs x 20; 2. section of
pectoral fin ray (PFR), sample number 86—06, three year—old fish (TL. 137.5cm, BW. 6.0kg), x 30; 3. the 3rd section
of PFR, sample number 88-330—02, showing two calcified points, x 20; 4. section of PFR, sample number
88—10—24, fourteen year—old fish (TL: 247cm, BW: 50.75kg). x 20: 5. section of PFR, sample number 85—15, show-
ing three growth rings in complex band x 30, 6. section of PFR, sample number 83—01. showinh four growth rings in
complex band, x 30; 7. section of PFR, sample number 83—04. showing two growth rings in complex band, X 40; 8.
section of dentary bone, sample number 85—09, showing the area of calculated annuli, % 10.



